Involvement of adenosine in antinociception produced by spinal or supraspinal receptor-selective opioid agonists: dissociation from gastrointestinal effects in mice.
Possible involvement of adenosine, as a secondary neurotransmitter, in opioid modulation of nociception and gastrointestinal function was investigated in mice. Inhibitory actions of theophylline, a nonselective adenosine receptor antagonist, were evaluated against effects evoked by opioid receptor-selective agonists administered at spinal or supraspinal sites. Intrathecal administration of theophylline significantly inhibited antinociceptive actions produced by intrathecal (i.th.) injections of morphine, [D-Ala2, NMPhe4, Gly-ol] enkephalin (DAMGO), [D-Pen2, D-Pen5] enkephalin (DPDPE) and beta-endorphin as measured with the warm water tail-flick assay. The rank order of rightward displacement of i.th. agonist dose-response curves by theophylline (i.th.) was DPDPE (greatest) > DAMGO > morphine > beta-endorphin. Theophylline was less effective as an inhibitor in the hot-plate assay. Additionally, i.th. administration of theophylline inhibited antinociceptive effects evoked by i.c.v. administration of opioids. The rank order of rightward displacement of dose-response curves after i.c.v. opioid administration was DAMGO (greatest) > beta-endorphin > morphine > DPDPE. In contrast to the effectiveness of theophylline administered i.th., theophylline coadministered i.c.v. with opioid agonists did not inhibit opioid-induced antinociception. Neither i.th. nor i.c.v. theophylline altered inhibitory effects on gastric emptying and gastrointestinal propulsion produced by i.th. or i.c.v. administration of selective opioid agonists. These data provide additional support for involvement of spinal adenosine as a secondary neurotransmitter in opioid antinociceptive processes associated with local spinal reflexes as well as in descending antinociceptive processes. Adenosine was not involved in modulation of opioid-activated gastrointestinal outflow pathways at either spinal or supraspinal levels.